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Brauer-friendly 1JDtW (J) '[iii~:: "J 1'" -C 

*~~~*~*~~-~~m~~ ~m ~-
Nobukatsu Watanabe 

Department of Mathematics, 

Tokyo University of Science 

::zl,:ffiL"fi~O) J:: 5 ;'J~JE-ir ffl1,, 0. p -ir~~ 1::: L --r, 0 ,;r7i;fi/fJfUf:Htfiffi-r..f O)rJi-O)f11i&:71:-1' 5' 

7 Jv p := J(O) f: J:: 0•J~f;$: k := 0/p iJtll~p O){~~B"JM-f;$:-ri.b0 ti O),;r--:::>[]filJE:90. 2:.0) 

1::: ~, §~tJ:~M OG---» kG 0) x EOG O)~);r x f: J:: IJ ~9- * t.::, « ~~ftO)fift,_Hfi:ffi~JE 

:E!IH: J:: IJ, ~JJlUIB« ~~ft i E kG f:j<f L, --r, i.b 0!JR~« ~~ft i E OG -r i = i -irrrli!Jt.::9t> O)iJ!f¥ 

tl9G. RE {O,k} )/r[jfilJE:90. J;i.T, {:f:~O)ffiJ:O);/JOtl¥f;J;f~f:W[GtJ\,'mo~lilt~nx/Jic1JOtl¥1::: 

90. 

~~_&tl¥0)-=E:y .:i 7-~:~mitf::t31,,--c~O) Broue -y~f;J; 1::: --C t>Jf~;'J-y~L"i.b G. 

-y~ (Broue r~). G -ir~~.&tl¥, b -ir~JEtl¥ P 7<rtif-:::> RG 0) 7•0 o/ 7, c -ir b 0) Brauer JtJtr I:'. 

9 0. ti L P iJ!AJ~t1¥tJ G fa:', RGb t RN0 (P)c f;J;~*l"lfi-ri.b 0. 

~JllflrH~.l:£f: J:: IJ ~A ~nt.::~Jll;l.1/ o/ Ff: J:: IJ, Braue r~O)f¥H1-tf:fi.EB@'ti.:JEl"lfiO);fjljflx 

~•&-ri.b0::.1:::~~~nk. ::.nJ::o,•EB@'ti.:JEl"IMO)fflflx~gL--r±~o,y70)•ft1:::,..f 
nG -ir~~t.::-Jillt'.O) 7•0 o/ 7 O):t~ftO)ffl&1r..fn:enJ!--c1,, <. 

* f, ± :fo o/ 7 O)•ft-ir J'i '"(\,, < . b -ir RG 0).± :fo o/ 7 t 9 G. ::. O)•fti: M. Broue iJ!~ 

0).83@~JEl"l{i!IO)fflflx~-ir~A. Lt.::. 

:@'.I.I 1.1 (Broue O)ffti IJft:b,i-O)!JR:f.l). G 1::: H -ir Fp(G) = Fp(H) -irrrli!lt.::9j¾Jffi0) Sylow p-$ 

5ttl¥ P );rfif-:::>~mm, b t c -ir..fn-t'n RG t RH O)±'fO 'Y 71::: 9 Q. ::. 0) t ~, P O)~J'.¥~5tm 

Qf:j<fL--C,bQ l::'.cQ-ir-fn:enkCa(Q) I:'. kCH(Q)0)±7''o,y71::'.90. M:=S(GxH,llP) 

'1r vertex flP 7<rtif-:::> Scott R( G x H)-1J□tl¥ 1::: 9 0. ::. 0) I:'.~, .L-;J.T O)?Rf4'fil"lfi-r i.b G. 

(i) M 1:::..fO)JXj<f1JOtl¥M* f:J::IJ RGb I:'. RHcO)FdJ0).83@~JEl"lfiiJ!~~~n0. 

(ii)~ 1/ Q ~ P f:JtL--r, Br,,,,_Q(M) 1:::..fO);(XJt1J□ tl¥ Br,,,,_Q(M*) f:J:: IJ kCa(Q)bQ I:'. 

kC Na (P) ( Q)cQ 0) Fsi 0).83r.,){i![iJ!~~ ~ fl-0. 

::. ::. -r, Br fi1f-rJE~ ~ fl-0 Brauer construction -r i.b 0. 
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Braue O)ffi!i IJ ~;b--lt0))]0'.111.~JOOfflT G t.:©f:fi, Kessar-Kunugi-Mitsuhashi[4] f:j31,,-c~A~ 

nt.:1X.O) Brauer ill!t~'tiiJ!m~tJf_li¼:~J~*t.:T. 

~~ 1.2 (Brauer ill!t~'ti [4]). M ~ RG-11□ !¥ t T G. G O)~ p-tf~71!¥ Q f::r,t L -C 

Res~~~i~)~Q(BrQ(M)) iJ!Jl1!t~Jld.:fi O t tJ G t ~, M fi Brauer ill!t~"c'&!:> G t 1,,?. 

Scott 1J□!¥f:ttT G Brauer i!l!t~'tiO) [P]f[![~f4'fi Ishioka-Kunugi[3, Theorem 1.3] 1: J:: IJ 1X. 
O)~/:ljx. Gnt.:. 

~I! 1.3 ([3, Theorem 1.3]). G ~~mm, P ~ G 0) p-tf~71!¥, M := S(G,P) tTG. F := 

Fp( G) iJ! saturated '1:'&!:> G t {&JET G. ~ 0) t ~, 1J{0)~{4'fi[PJ{[!["c' &!:>G. 

(i) M fi Brauer ill!t~"c'&!:>G. 

(ii) PO)~ fully F-normalized tf~71!¥ Q f::r,tvc, Res~~~%/S(N0 (Q),Np(Q))) fii!l!t~ 
'1:'&!:> Q. 

'b L ~ t'l 6 O)~{tf:7'.J!nx lJ 1J'.-::)tJ 6 fi, P O)~ fully F-normalized tf~71!¥ Q f:j;j" L -C1J{O)[P]m!iJ!nx 
IJ }L""'.'.). 

1;{/:± 7''P o/ 7 O)t~~i:5! -C ~ t.: ~ t ~-m:O) fp o/ 7 O)t~~l:J!-ci,, < _ b ~ RG 0) fp o/ 7 

t T G. M. Linckelmann fi Braue O)ffi!i IJ ~;b--l±O)~J:lll~-m:O) 7''p o/ 7 f::r,j"l.,-C1J{O)~f:-m: 

fl::Lt.:. 

~I! 1.4 (Linckelmann O)~i!i IJ ~;b--l±O)~J:lll [7, Theorem 1.2]). G t H ~~~.&!¥, b t c ~ 

~t'li''t'l RG t RH O)~Jm0)::f,@lf¥ P ~~""'.'.)fp o/ 7, i E (RGb)t>.P t j E (RHc)t>.P 

~ almost source idempotent tTG. ~ P O)tf~711'1$ Q 1:JtL-C, eQ t JQ f:J:: IJ ~n:en 

Brt,.Q(i)eQ =/- 0 t Brt,.Q(j)JQ =/- 0 ~rr/illt.:T kCa(Q) t kCH(Q) 0) 7''P o/ 7 t T G. jd.:, 

eQ t }Q f: J:: IJ ~t'li''t'l eQ t JQ O)-'.@:i¥]tJfl't>J::fj'~~T t T G. F := F(P,ep)(G, b) t 

L, F(P,ep)(G, b) = F(P,jp/H, c) ~{&JET G. V ~ vertex P ~~""'.'.) F-stable ill!t~ endo

permutation RP-1J□!¥t L R~P-1J□!¥t5!G. M ~ RGb-RHc-jjfijfflU1J□!¥ 

O)Jl1!t~lz.;lrtTG. M ii vertex ~P ~~""'.'.) t{.&JETG. ~O) t ~, P 0)~1FElaWJ$711'!$ Q f: 

:r,j"l.,-C, Endk(MQ) ~ Brt,.Q(Endo(eQM}Q)) ~rr/illt.:T kCa(Q)eQ-kCH(Q)JQ-11□!¥ MQ iJ!.(¥1:E 

TG. ~ 61:, 'b L P 0)~1F@ajjtJtf~71!¥ Q /:j;j"l.,-CjjfijfflU;/J□!¥ MQ iJ! kC0 (Q)eQ t kCH(Q)JQ 

O)FdJO)~aJ[P]f[![~~~T Q ~ 6 fi, M t ~O)JXj;j";/J□ tl$ M* fi 0Gb t OHc O)FdJO)~ffim!'ti:JE[PJ 

f[![~~~TG. 

Linckelmann O)~i!i IJ ~;b--l±O)~J:lllf:t±:1-C < G~ MQ fi E. Eiland iJ!JE~ l., t.: Brauer-friendly 

11□1'1$ t !Pffit'lG (endo-)p-permutation ;/J□t!$~-m:fl:: L t.:11□1'1$'1:'&!:> G. * t.:, E. Eiland fi Brauer 

lffl-=¥0)-m:fl:: t L -C slash lffl-=¥:~JE~ L -ci,' Q. ~ 0) ~ t Z)l 6, Brauer-friendly 1Jam1::r,t L -C 'b 
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Brauer lll~t-J•['i 1::: lcu;fif;: slash lll~t-J•['itJ!!E'.~1:±Bf .:0. ~ G f;:, Broue O)J{J!j I) ~:b--1t0))]0'.ll!f:f3 

1,,--c Brauer lll~t-J•['itJ!m~--C 21,-::d-:O) 1::: Im t;fif:, slash lll~t-J•f'ifi Linckelmann O)J{J!j tJ ~:b--1t 

O)!Jl0'11!f:f31,,--cm~;1Jfi¼:JU~*t-:9 . .:fO)t-:ab::$:~0).±~*0)---:::> § 1::: L--C, Ishioka-Kunugi f;: 

J: tJ lj.x_ G:ht-: Scott :/JOtf!H;:)("<J-9 .:0 Brauer ll[~t-}•['iO)lcu{l?k{tf:~ Brauer-friendly :/J01fff;:)("<j"9 .:0 

slash ll[~r,g•['iO) lmfl?kftf'""'- 1::: -f,fi!:{~9 .:0. 

::$:~O) .±~*O)=--:::> § O)maJH;:J, .:0. Linckelmann 0) Jli!i tJ ~ :b--1i"O) ~J:!l:[O)tJ~ f;: foli ,--c fi, 

Brauer-friendly :/J01fftJt~EB~ll'ttc!E'.lmflHJ§~9 .:0 ::::. 1::: tJ!£J-tJ, '"'.) t-: 0)--C, .:C O)~EB~'ttc!E'.lmfl~w\11 

«.:Ot-:abf:fi Brauer-friendly :/J01ff§Ji3'~w\il«t-:li'. ;:::.O) 1::: ~1iffltJO)iJ!*O) "~t,_U:fi:iJfJ~•['i" 

--Cib.:O. 

:@'.H 1.5 (~t, J-.f:fi:iJfJ~•['i). M ~ kG-:/Jam 1::: 9 .:0. ::::. 0) 1::: ~, M tJ! OG-:/Jatf¥f;:~t, J-.f:fi:iJfJ~--C 

tb .:0 1::: fi, ib .:0 OG-:/Jam M --Ck ®o M ~ M ~tr/illt-:9 ~ O)i}!:f¥t£9 .:0 1::: ~ ~1,, -5. jJ-:, ::::. 0) M 
0):::. t ~ M 0) 1) 7 I- 1::: 1,, -5. 

~t, J-. f:fi:iJfJ~--C ib .:0::::. 1::: tJ!£]-tJ, '"'.) --C 1,, .:0 :/J0tf¥0) -:7 7 ;z_ fi ~- < Y~--C tb .:0. fj!J x. fi, p

permutation :/Jot!¥ (~f;: Scott :/Jot!¥) ~ endo-permutation :/JOtf¥tJ!~t, J-. f:fi:iJfJ~--C ib .:0 ::::. 1::: fi£r 

tJ, '"'.) --Cli' .:0. jJ-:, C. Lassueur 1::: J. Thevenaz fi [6] f;:f31, 'L::::. :h G ~ ~f:i¼'tr:/JQtf¥0) ;7 7 A --C 

ib.:O edno-p-permutation :/JOtf¥f;:)("<fl,--C~t,J-.f:fi:iJfJ~--Cib.:0::::. t ~ff-Lt-:. ::$:~0).±~*0)=--:::> § 

1::: L, --C, edno-p-permutation :/J01ff ~ ~f:i¼'tr:/J0tf¥0) -:7 7 ;z, --C ~ tb .:0 Brauer-friendly :/J01fftJt~t, 

J-. f :fi:iJ §~ --c tb .:0 ::::. 1::: ~ ff- 9 . 

:::. O)fm--Cii, Brauer-friendly :/Jot!¥~ slash !ffl~O)!E'.~~.:C-:hG ~!E'.~9 .:0 t-:abf:!0~tiffl~B~!E'. 

~90. J;.{r, G ~1i~.&tf¥1::'.90. *f, OG-:/JU1ff M, H '.S G f;:)("<J-L,--C MH f;:J: I) H 0)5f;O){'fffl 

f;:J:l)::f~tJMO)ft:@:~~~9- *t-=, J-t,,-;z,~~Tri:MH--tM0 ~Tri(m):= L tm 
tEG/H 

:@'. ~ 2.1 (Brauer construction, Brauer morphism, Brauer lffl ~). P ~ G 0) p-l:f~ £t m, 
M ~ OG-:/JUtf¥1::'.90. Brp(M) := MP/( L Tr~(MQ) + J(O)MP) f;:J: I) kNa(P)-

Q<P 
:/Ja t!¥ --C tb .:0 M 0) P f;: J: .:0 Brauer construction ~ !E'. © .:0. ::::. :h f;: J: tJ !E'. * .:0 lffl ~ 

Brp : oaMod --+ kNa(P)Mod; M r-+ Brp(M) ~ Brauer lffl~ 1::: 1,, -5. * t-:, § ~t.,i::@:.JM 

brp : MP ---» Brp(M) ~ M 0) P f;: J: .:0 Brauer morphism 1::: 1,, -5. ~ G f;: (G, b)-subpair 

(P,bp) f;:)("<fl,--C, Br(P,bp)(M) := Brp(bpM) f;:J: tJ kNa(P,bp)bp-:/JUtf¥--Cib.:O M 0) (P,bp) 

f;:J:.:O Brauer construction ~!E'.©.:0. ::::.:nf:J: tJ*O)lffl~tJ!!E'.*.:O. 
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~~ 2.2 (~fp o/ 70) fusion system). b ~ RG (J)7'p 'Y 7, (P,bp) ~ (G,b)-subpair t T0. 

2::. (J) t ~' F = F(P,bp) ( G, b) ~ ::X(J) J: -5 tJ;k<t~ t tsf Hf--::ill t L -CJ£~ Q. 2: (J) F ~ ( G, b) (J) 

(P, bp) f::!Ht 0 fusion system t 1,' -5 . 
• ;t,t~ : p (J)$7tm. 

· tt: R,Q:::; P f:JtL--C, 

Hom.F(Q,R) := {c9 : Q-+ R I 3 g EG, 9 (Q,bQ):::; (R,bR)}. 

::X(J) vertex subpair t source triple fi vertex t source ~ J: IJ ffil'l';f: L t.:ffi~-C i:10 0. 

~£Ii 2.3 (vertex subpair, source triple, [l, Definition 2]). M ~&[J!;l;¥} OGb-t1□m t T 0. 

• M (J) vertex subpair -/Ji (P,bp) -Ci:100 tfi, (P,bp) -/Ji (G,b)-subpair -C, P =c vtx(M) -C, i:10 

0 OO:J!;l;¥J OP-:/Jam V 1: J: IJ MI bOGbp ®op V -/Jip\t IJ ""fl.--::i 2: t ~1,, -5. 
• V -/Ji M (J) vertex subpair (P, bp) f:lffl-r 0 source -Ci:10 0 t fi, V -/J! M I bOGbp ®op V (J)p\t 

IJ ""fl.--::>ll[J!;l;¥} OP-:/Jam(J) 2: t ~1,, -5. 

• (P, bp, V) -/Ji M (J) source triple -Ci:10 0 t fi, V -/Ji M (J) vertex subpair (P, bp) 1:lffl-r 0 source 

-Ci:100/:~~1,,5_ 

~I! 2.4 (Green;k<tfit [1, Lemma 1, Definition 2]). (P,bp) ~ (G,b)-subpair t't"0. M ~ll[J!;l; 

¥J OGb-:/Jam t Lt.: t ~, ft (M) ~ bpResia(P,bp) (M) (J)&[)!;l;¥)~-=f-C source triple (P, bp, V) 

~:M:--::ipt-(J)~-=ff:J: IJJE'.~0. 2:(J)/: ~, JkP fi source triple (P,bp, V) ~t--::>ll[J!;l;¥} OGb-:/J□ 

m(J) [A]~~~#;-/J, 6 source triple (P, bp, V) ~ t --::>ll[J!;l;¥} ONc(P, bp )bp-:/Jam(J) [A]~~~#;.r.._ 

(J)~lj'itsf~--9-x_ Q. 

Brauer-friendly :/Jamt:t::Xf:JE~T 0 F-stable endo-permutation :/Jam~ source t::M:--::i. 

~£Ii 2.5 (F-stable). b ~ OG (J):;t'p 'Y 7, (P,bp) ~ (G,b)-subpair, V ~ endo-permutation 

oQ-tJ□m, F:=FcP,bp)(G,b) t-r0. 

• V -/Ji F-stable -C i:10 0 t 1:t, {:f~(J) R :::; Q t {:f~(J) c9 -1 E Hom.r(R, Q) f:;k<t L --C Res~ (V) EB 

Res~Q (YV) -/Ji endo-permutation :/Jam-ci:10 0 t ~ ~1,, -5. 
• (P, bp, V) -/J! fusion-stable endo-permutation source triple t fi, V -/Ji F-stable -/J,--::ill[J!;l;¥} 

endo-permutation OP-:/Jam-c vertex P ~ t--::i t ~ ~1,, -5. 

~£Ii 2.6 (source triple 1:;k<t't"0 compatibility). (Pi,bP,,¼) ~ F(Pi,bi)(G,b)-stable endo

permutation source triple(i = {1,2}) t't"0. 

· (Pi, bPi, Vi) t (P2, bp2 , Vi) -/Ji compatible -Ci:10 0 t fi, {:f~(J) ( G, b)-subpair ( Q, bQ) t {:f~(J) 

c9i E HomBr(G,b) (( Q, bQ ), (Pi, bp,)) /:J,t L --C Resc91 (Vi) EB Resc92 (Vi) -/J! endo-permutation :/JO 

m-ci:10 0 2: t -Ci:10 0. ;:: :::-c, Br(G, b) fi Brauer l!-Ci:10 0. 

~~ 2.7 (Brauer-friendly :/Jam [1, Definition 8]). M ~ OGb-:/Jam, M (J)li[)!;l;¥J7tm 

M = EB Xi 1::t31, ,--c~ Xi fi source triple (Pi, bpi,¼) ~ t--::i t T 0. 
1:C:i:C:n 
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• M iJ! Brauer-friendly 0Gb-1JUtl$--C:-J; Qt fi, (Pi,bP,,¼) iJ! F(P,,b,)(G,b)-stable endo

permutation source triple(i = {1, ... , n}) --c', (Pi, bp" ¼) t (Pj, bpi, Vj) iJ! compatible('\ j E 

{1, ... ,n}) --C:-,i;Q t ~~1,,5_ 

~~ 2.8 (Brauer-friendly 1J□M!:;tsf-t Q compatibility). Brauer-friendly 0Gb--1J□M L, M f:;tsf 

L, -C, LE& M iJ! Brauer-friendly 0Gb--1J□M t tJ:. Q t ~, L t M fi compatible --c' 21; Q t \,' 5. 

~~ 2.9 (slash M:f. [1, Definition 14]). b ~ OG 0)7''p-:; 7, (P,bp) ~ (G,b)-subpair, oGbM 

~ ocbMod 0)$:Jtl!I, (P,bp) ~ (G,b)-subpair, PCc(P) <:: H <:: Nc(P,bp), H := H/P t 
9-Q. (1Jar!) M-'f- Sl :ocbM --+kHbpMod iJ!.l-j,rO)j''-;$<'/:J::-:i-CYE*-:i-C\,'Q t ~, Sl ~ 

(P, bp )-slash M:f. t 1,, 5. 

• 15-L,M E oGbM f:;tsfL,-C, ,i;Q1}~ 

szL,M: Homop(L, M) -----+ Homk(Sl(L), Sl(M)) 

-r'*O)?kfll'Hli!Jt.::T tb O)iJ11¥tET Q. 

- 15-M E oGbM ;:JtL-c, szM,M(lEndo(M)) = lEnd,(Sl(M)); 

-15-L,M,N E oGbM, 15-f E Homop(L,M), 1!,g E Homop(M,N) f:;tsfL-C, 

szL,N (go f) = szM,N (g) o szL,M (f); 
- 15-L,M E ocbM f:;t,fl,-C, &!)Q k(Cc(P) x Cc(P))~H-fAJfil! 

h,M: Brb.p(Homo(bpL, bpM))) ---=--+ Homk(Sl(L), Sl(M)) 

--C:-*0)~3:\~i:IT~f:-t Q tb O)iJ!f¥t£9 Q. 

szL,M 
Homop(L, M) ___________ __,.. Homk(Sl(L), Sl(M)) 

brH~ ~ 
(t>P,b p ®b p) 

Brb.p(Homo(bpL, bpM))) 

Slash M:f.!i t• A., ;IJ II ;:;tst L, -c tb fftlT Q liR--C:- fi 7J < , *O) J:: 5 tJ:. Brauer-friendly II ;:;tst L, -c 

tiffttTQ ~ tiJ!~1?:h-c1,,Q. 

~H 2.10 (Brauer-friendly II [1, Definition 15]). ocbM ~ ocbMod O)tf~:Jtl!I t T G. ocbM 

iJ! Brauer-friendly II t fi, {'f~O) L, M E ocbM ;:;t,t L, -C, L t M ti compatible tJ:. Brauer

friendly 0Gb--1J□M--c:- 21; G t ~ ~ 1,' 5 . 

~J. 9-"(-CO) p-permutation 0Gb--1J□tl$0)!1~ oGbPerm /::9-Q t, ~:hfi Brauer-friendly II!: 

tJ:,-::,-C\,'Q. 

~I! 2.11 ([1, Theorem 18]). b ~ OG 0) :fu 'Y 7, ocbM ~ oGbMod 0) Brauer-friendly ffll:Jt 

II, (P,bp) ~ (G,b)-subpair, PCc(P) <:: H <:: Nc(P,bp), H := H/P, Cc(P) := PCc(P)/P 

tTG. ~O)t ~, ~TO)~ tiJ1fflt/J-1Z'.-:::i. 
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(i) (P,bp)-slash lffl-:f: Sl(P,epfoGbM-+ kHbpMod iJ!:l'fttT.:0. 

(ii) Sl(P,bp):ocbM-+ kHbpMod ~ (P,bp)-slash lffl-:f:tT.:0 t, J!:>.:O linear character 

x:H/Cc(P)-+ kx f:J; l)lffl-:f:t l.,-CO)rn]~ x*Sl(P,bp) ~ Sl(P,bp) i,!)Jxl)ft""'.J. 

~J. J:-r:-~;z.t-:: Brauer-friendly IIO){J!J-r:-J!:>.:O ocbPerm f:jsfl.,-C/i slash lffl-:f:fi Brauer lffl-¥ 

( 0) linear character ffl) '1:' J!:> .:0. 

:l:E'.~ 2.12 (slash i!1.l!U3tl: [2, Definition 5.1]). oGbM ~ oGbMod 0) Brauer-friendly 

l'f~-½'11, M E ocbM t T .:0. .:. 0) t ~, M '/J! slash illll~Lt-J-r:-J!:> .:0 t fi, {f;@'.O) (G,b)

Brauer pair (Q,bQ) f:t-f-t.:O, J!:>.:O (Q,bQ)-slash lffl-:f: Sl(Q,bQ):ocbM-+ kHbQMod f:J; lJ 

Res~~~~Jf}tQ(Sl(Q,bQ)(M)) '/J!Jl1!1U3!H-::fi 0 t tJ .:0.:. t ~1,, 5. 

5i~. Slash illm:~•tiO)JE'.~/i Brauer-friendly II oGbM t (Q, bQ)-slash iffl-=F Sl(Q,bQ) O)J& I) 1i 

i: ii 1trl'¥ u:i: ",. 

;l:E'.l! 2.13 ([1, Theorem 23]). b ~ OG 0) :fo o/ 7, (P, bp, V) ~ F(P,bp)(G, b)-stable endo

permutation source triple, ocbM ~ "big enough" tJ (""'.J* I), -ff;@'.O)Jl1m:~ Brauer-friendly 

0Gb--1JUM-r:- source triple (P, bp, V) ~ ti ""'.J ti 0) O)l'J~f,flE 0) illfDiJ!if.i! T .:0 )Brauer-friendly II, 

Sl(P,bpj=oGbM -+ kNc(P,bp)bpMod ~ (P, bp)-slash lffl-¥ t T .:0. .:. 0) t ~, source triple 

(P, bp, V) ~ ti ""'.:l T~-C 0) illm:~ Brauer-friendly OGb--1JQff O) rnl~~O)~~'/J, 6 T~-C 0) ill 

m:~M~ kN c(P, bp )bp-1JQfFO)rn]~~O)~~A..O)~lj!MiJ! Sl(P,bp) f: J; lJ lj.;z. 6:h.:O. 

:l:E'.~ 2.14. JEJ:!I!. 2.13 t ml t: ~Ji:: t L, M ~ illm:~ Brauer-friendly 0Gb-1JUM'1:' source 

triple (P,bp,V) ~~t, oGbM f:if.i!-t.:Ot>O)tT.:0 . .:_O)t~, JEJ:!l!.2.13 f:J;l)J!:> 

.:0 r$-O).lj!*lli kNc(P,bp)bp-1JUM S f: J; I) Sl(P,bp)(M) ~ P(S) t tJ .:0 0)'1:', M ~ 

B(b,(P,bp,V),Sl(P,bp),S) t~T. *t-::, @SjJkNc(P,bp)bp-1JUMS = ~c(P,bp) O)t~, 

BS(b, (P,bp, V), Sl(P,bp)) := B(b, (P,bp, V), Sl(P,bp),S) t T .:0 . .:. 0)1Jaff~ Brauer-friendly 

Scott OG-1JUM t 11¥ ~ .:. t t: T .:0 . 

5i~. 1. J:licO) Brauer-friendly 1JQffO)~~/i linear char. ffl~~~-;@'.-r:-J?:>.:O. 

2. Scott OG-1JUM S(G, P) ii, OG 0).3:::7•0 o/ 7 bf: J; I), 

S(G, P) = BS(b, (P, bp, Op), Sl(P,bp)) 

3 fffi~ 
.:. 0)--e 71/ s Y'1:'fi, [3] f::31,,-c.3:::~*~~Tt-::ilf) f:!0~'1:'J!:>-? t-:: Scott 1JOff t Brauer lffl-:f: 

f:t-f-t.:Offfllm~, Brauer-friendly 1JOM (-? Brauer-friendly Scott 1JOM) t slash !ffl-:f:f:jsj'L,-Cffl 
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fly Q ( -'t- 0) 5 t., ±•tJ ~ 0) ~¥1H!rY Q ). * t;:, ="""'.) § O)_±*a*~ff-Y•t:i".,•t:7;l QMB ~ m 
fly Q. 

*fi, [3, Lemma 2.2] 0) H. Kawai O)M*t:Jstf,t,;y G ~ 0)"0 ~G. 

MB 3.1. (P,bp) ~ (G,b)-subpair, (Q,bQ) '5cc (P,bp), H := Na(Q,bQ) tYG. 

~ L, R := 9 P n H -JJ! {iP n HI i E G, (Q, bQ) '5c i(P, bp)} O)jij;kjrJJ Gfi, ~ G (R, bR)-slash 

lffl-¥ Sl(R,bR), ~ Q n E G, ~ G.W.*lli k[N H(R, bR)bR]-11□$ S' -JJ!:('¥:f:E VC 

B(bQ, (R, bR, Cap(Res~P (nV))), Sl(R,bR), S') I Res~(B(b, (P, bp, V), Sl(P,bp), S)) 

-/J!J1x:IJ}'[---:J (:: ;:--c_., bR fi (R,bR) '5c 9 (P,bp) HMJt;:yi!l-0)7''p o/ :7"0~G). 

~;ffi 3.2. (P,bp) ~ (G,b)-subpair, Q '5cc P, M := B(b,(P,bp,V),Slcp,bp),S), 

H := Na(Q,bQ) t YG. [1, Lemma lO(i)] J:: IJ, bQResi(M) = L EB L'(L fi Brauer

friendly OHbQ-11□$, L' fi~@:~*"31!1-=fO) vertex -/J! Q ~~*7;lt,') t@:f05tm L, L := E9 Li 
1:o;i:o;n 

t @:~*"15tmY Q. Zi := vtx(Li) t Y Q. 

;: 0) t ~, 3 gi E G(l '5c i '5c n), 3 Si:.W.*lli k[N H(Zi, bzJ/Zi]bz,-11□$ (1 '5c i '5c n) t: J:: tJ, 

Sl(Q,bq)(Li) ~ B(bQ, (Zi, bz., Cap(Res~t (9 'V))[Q]), Slcz,,bz,), Si) EB (ffiXi,j) 
j 

-/J! J1x: tJ }'[ ---:J. ;: ;: --e, Xi,j fi@: ~ *"3 Brauer-friendly kHbQ-11□ $--e -'t- 0) source triple 

(vtx(Xi,j ), bvtx(X, .;), s(Xi,j )) fi*O)~{lf:~rrMJt;:Y. 

(Q,bQ) '5c 3 (vtx(Xi,j),bvtx(X,,;)) '5c (Zi,bz.), 3 s(Xi,j) I Res;';x(X,,;/Cap(Res~t(9'V)))[Q]. 

*R,=---:J§O)±.M*~ff-Y■R~·7;l1ffl■0)5i::,MRm•--e~~k~O)~M*YQ.*O)M■ 

ti [5, Lemma 8.3] O)m!~ t lcu:f1JH:ff,y$-/J! 1±1* Q. 

~& 3.3. b ~::f ,@$-/J! D ~'Rf"""'.J OG 0) 7"p o/ :7, i ~ b 0) source idempotent, P ~ D 0)$ 

5tMtYG. F := FcP,bp)(G,b) i:YG (:: ::--e, bp fi bpbrp(i) =/ 0 ~rrMJt;:yi!l-0) OCa(P) 

O):fo o/ :7"0~G). V ~ vertex P ~'Rf---:J@:~*"1 F-stable endo-permutation OP-:/JUMt L, 

X := OGi @op V t Y G. ;: 0) t ~, *O)ffl~l¥JtJ{i;~~lcum! 

Endoa(X) ➔ EndkG(k @o X) 

ti~Mf: tJ G. Mt:, k @ 0 X 0)~@:~*"11!1-=f M t:Jst L, --C, k @ 0 M ~ M ~rrMJt;: Y X 0) ~ G@: 

~*"1~1-=r- Ni -JJtf¥:f:Ey Q. 

~M 3.4 ([5, Lemma 8.4]). P ~ p-$, F ~ P t:!fflYG saturated fusion system l:YG. ;:O) 

t ~, ffl~i¥]tJ~~Vo(P,F) ➔ Vk(P,F) fi~M"e~G. 
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tJi.'/J! [3, Theorem 1.3] 0)-f,B!:{l::v:;\'.>t~G Brauer-friendly :/JOMO) slash @:~~•[10)!AJfil?kf4'~ 

£j- X. Q--::) § 0) ±.JEJ'IL' ;\'.) Q. 

~fl 4.1. b ~ OG 0)7•0-;; 7, (P,bp) ~ (G,b)-subpair, M := B(b,(P,bp, V),Sl(P,bp),S), 

F := F(P,bp)(G,b) tTG. Q S P t:J<fl.,-C, NQ := Na(Q,bQ), HQ:= Np(Q) tTG. F '/J! 

saturated L' Res~Cc(Pi(S) '/J!.ljiff,ltj OPCa(P)-:/JOML'6!i G t T G. ;: 0) t ~, J;,Cfl;:l:!AJ{i!L'i!!) G. 

(i) M:slash @:~~-

(ii) Res~~c(Q) (B(bQ, (HQ, bHQ, Cap(Res~ (nV))[Q]), Sl(HQ,bHQ), SQ)):@:~~, 

( 11Q S P:fully F-normalized ~~5tM). 

UV? O)?R{tf''/Jl}Jx O .ll-C Ii, P O)~ fully F-normalized ff~5tM Q f:j<f l.., -C 

Sl(Q,bQ)(M) ~ B(bQ, (HQ, bHQ, Cap(Res~ (nV))[Q]), Sl(HQ,bHq), SQ) 

5i~. (ii) 0) 9"0) B(bQ, (HQ, bHq, Cap(Res~ (nv)) [Q]), Sl(Hq,bHq), SQ) /::l: M t Q i:t-t l..,-C 

M■ 3.ltM■ 3.2RltlJE'.*G~ML'6!iG. 

tJi.O)JE'.J'l'/J\ ii!) G?R{4'~i1/illt~ T Brauer-friendly :/JOM'/J!~t,___l:ffP]"ff~L' ii!) G t 1,' 5-=::"'.J § O)_±.~ 

~ L' 6) Q . 

~fl 4.2. b ~~JEM D ~'rif"'.J kG 0)7"0-;; 7, M ~ source triple(P,bp,S) ~'rif"'.J@:~~ 

Brauer-friendly kGb-:/J□M t T G. F := F(P,bp l ( G, b) '/J, saturated ii!) G t {&JET G. ;: 0) t ~, 

S/pS ~ S '/J>"'.J M/pM ~ M ~i1/illt~T source triple (P,bp, S) ~~"'.Ji!!) G@:~~ Brauer-friendly 

OGb-:/JOM M '/JtfftET Q. 

5i~. 1. -f,B!:f:f::l:, JE'.f.14.2 t:lQ lJ 7 H::J:-~~L'f::J:~1,,_ 

2. JE'.fl 4.2 O)ru£a}Jf::J: endo-permutation :/JOMO),t~JlJEJ'!l!~{&JE l.., -C\i' G. 
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